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NOTES: 
I. ALL UNMARKED WIRES SF24. 


2. REFERENCE P904 NUMBERING AND NOT 
NUMBERING ON JI822 CONNECTOR 


3. PART OF REPEATING ICOM KIT 


DA = #22AWG WIRE SIZE. 


IN ORDER TO RETAIN RATED EQUIPMENT 
PERFORMANCE, REPLACEMENT OF ANY 
SERVICE PART SHOULD BE MADE ONLY WITH 
A COMPONENT HAVING THE SPEC FICATIONS|} 
SHOWN ON THE PARTS UIST FOR THAT PART / 


SISTORS ARE 1/4 WATT UNLESS 
Or benwise SPECIFIED AND RESISTOR 
VALUES IN OHMS UNLESS FOLLOWED BY 
K=1000 OHMS OR MEG = 1,000,000 OHMS - 
CAPACITOR VALUES IN PICOFARADS (EQUAL 
TO MICROMICROFARADS) UNLESS FOLLOWED 
BY UF= MICROFARADS. INDUCTANCE VALUES 
IN MICROHENRYS UNLESS FOLLOWEO BY 
MH= MILLIHENRYS OR Hs HENRYS 
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VOLTAGE READINGS 


VOLTAGE READINGS ARE TYPICAL READINGS MADE 
WITH THE TRANSMITTER KEYED, AND MEASURED 
WITH A 20,000 OHMS-PER-VOLT METER WITH 


REFERENCE TO A- AND NOT CHASSIS GROUND. | 


AN RF CHOKE (25-50 MICROHENRYS) IS USED IN 
THE HOT METER LEAD TO AVOID DETUNING 
RF CIRCUITS. 
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ALL RESISTORS ARE 1/2 WATT UNLESS 
OTHERWISE SPECIFIED AND RESISTOR 
VALUES IN OHMS UNLESS FOLLOWED BY 
K=1000 OHMS OR MEG = 1,000,000 OHMS « 
CAPACITOR VALWES IN PICOFARADS (EQUAL 
TO MICROMICROFARADS) UNLESS FOLLOWED 
BY UF MICROFARADS. INDUCTANCE VALUES 
IN MICROHENRYS UNLESS FOLLOWED BY 
MH: MILLIHENRYS OR H= HENRYS. 


IN ORDER TO RETAIN RATED EQUIPMENT 
PERFORMANCE, REPLACEMENT OF ANY 
SERVICE PART SHOULD BE MADE ONLY WITH 
A COMPONENT HAVING THE SPECIFICATIONS 
SHOWN ON THE PARTS LIST FOR THAT PART. 
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. WITH A 20,000 OHMS-PER-VOLT METER WITH 
REFERENCE TO A- AND NOT CHASSIS GROUND. | 
AN RF CHOKE (25-50 MICROHENRYS) IS USED IN | 
THE HOT METER LEAD TO AVOID DETUNING | 
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W233 W234 


(SEE NOTE!) [ Paar fa. 
L2er L222 L223 L224 


LOW PASS FILTER 


NOTES; 
!. 50 OHM MICROSTRIP PART OF P.w.B 


2. W208-W233 MICROSTRIP CIRCURITY 
PART OF P.W.B. SEE 19C320642 FOR 
DIMENSIONS. 


3. Q201-Q206 AND Q215 CALLED FOR ON 
PLI9C3 20620. 


4. ALL COMPONENTS MARKED WITH 


ASTERICK (#) SEE COMPONENT VALUE 
TABLE . 


5. > INDICATES A- 
-L INDICATES VEHICLE GROUND 


W234 (SEE NOTE 1) 


ANTENNA SWITCH 


ie K201! 
| J206 
| 
| 
| J207 
| 

(SEE NOTE | ) 
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boaos TO ANT. 


Lace TO RX 


ALL RESISTORS ARE 1/2 WATT UNLESS 
OTHERWISE SFECIFIED AND RESISTOR 
\ALUES IN OHNS UNLESS FOLLOWED BY 
K=1000 OHMS OR MEG = 1,000,000 OHMS « 
CAPACITOR VALUES IN PICOFARADS (EQUAL 
TO MICROMICROFARADS) UNLESS FOLLOWED 
BY UF = MICROFARADS. INDUCTANCE VALUES 


IN MICROHENR™S UNLESS FOLLOWED BY 
MH= MILLIHENRYS OR He HENRYS. 
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fin ORDER Ti RETAIN RATED EQUIPMENT 

PPERFORMANCE, REPLACEMENT OF ANY 

j SERVICE PAR") SHOULD BE MADE ONLY WITH 

A CUMPONFN® HAVING THE SPECIFICATIONS 

[SHOWN CN THI PARTS LIST FOR THAT PART 
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A THESE COMPONENTS ARE USED TO ADAPT A STANDARD RECEIVER TO OPERATION 
AS AND WITH A DUAL FRONT END. THESE COMPONENTS SHOULD BE 

IGNORED IN THE STANDARD RECEIVER. BOARDS IDENTIFIED BY A RED DOT 
HAVE BEEN MODIFIED FOR DFE OPERATION PER MOD KIT I9AI29750G!I OR G2 


RECEIVER CHANNEL D. F. E. CHANNEL 
ON PLI9C320523 (IF FILTER BD) ON PLI9C320523(IF FILTER BD) 


1. R2302 USED INSTEAD OF R504 |. R504 USED 
2. CR230!1 USED INSTEAD OF C5IO 2. CR2301 USED INSTEAD OF C5IO 
3. R230! ADDED BETWEEN H2 & H3. 3. R230!1 ADDED BETWEEN H2 & H3 


ON PLI9D4I17072 (OSC/MULT BD) 
THESE ITEMS ARE SUPPLIED IN 
MOD. KIT PLISAI29750GI. 


|. N24-W-BL JUMPER ADDED BETWEEN 

H| & H2 ON OSC/MULT BD. 
THESE ITEMS ARE SUPPLIED IN 
MOD KIT PLI9SAI29750G2. 


YOLTAGE READINGS 


VOLTAGE READINGS ARE TYPICAL READINGS 
MEASURED TO SYSTEM NEGATIVE (P903-10) WITH 
TEST SET MODEL 4EX3AI!I OR A 20,000 OHM— 
PER-VOLT METER. 


th INDICATES A- 
a INDICATES VEHICLE GROUND 


TO MICROMICROFARADS) UNLESS FOLLOWED 
BY UF = MICROFARADS. INDUCTANCE VALUES ae = 
IN MICROHENRYS UNLESS FOLLOWED BY | 

MHz= MILLIHENRYS OR Hz HENRYS. 


ALLEL LP LIE A DSA ALT PFDA SAGA LASALLE LDAP EVAL DAL BD AD 


REV | FREQ 
LETTER |; RANSE (MHZ) 


RF ASSEMBLY 


19041707561 “406-420 
19D417075G2 1450-470 
19041707563 


19041707564 


MIXER BD 


19C320535G1 


[IF AMPL_ BD _i 


19€320537Gl 


OSC/MULT BD 
1I90417072G1 


19041707262 
190417072G3 


» 406-420 
45-470 
470-494 


19041707264 4494-512 
19041707265 , 40E- 420 
I9D41707266 Vasc 470 
19041707267 pic 498 
19D 41707268 —F 49e5le 


IF FILTER BD 
19C320523GI 


ey ee ee = 
ALL RESISTORS ARE 1/4 WATT UNLESS ba r6 ai 
OTHERWISE SPECIFIED AND RESISTOR LINC PHOR S. - G So a e oeee 
VALUES IN OHMS UNLESS FOLLOWED BY 


PERFORA-* CE, REPLACEMENT 
K=1000 OHMS OR MEG = !,000,000 OHMS « SERVICE *:97 SHOULD BE MADE ONLY WITH 
CAPACITOR VALUES IN PICOFARADS (EQUAL A GOMeiNT HAVING THE SPECIFICATIONS 


SHOWN (Cy ME PARTS LIST FOR THAT PART 


Nea Re oe See 


OOIUF . REG IOV FROM J623 ON 
oe ? IF/AUDIO /SQ. BD 


(FROM J2303 ON MIF SWITCH FOR OFE) 


C325 
8 IF OUT TO J624 ON 


IF /AUDIO /SQ. BD 
(TO J2302 ON MIF SWITCH FOR DFE) 


% COMPONENT VALUE TABLE 


[COMP-DESIG|®.- UL a ee ee ep os i ee ae 
BC Stl DE a SS es Cee 
Me el es ee a 
Eee es ee ees PO ae 
BAS Sek ES Sy (SERRE OS 
[See eee ewe: 

L306 

L307 x 
——————— 
a ae kee 
Coe See a ea es ee 
ES i wl Pe eos ees a ees 
EEC hen Ss ieee Ge ee I ee 2 
SLL Cee | SS ee 
pe a | ae ee 


L32l 

L322 
L323 
L324 
L325 
L326 
L327. 
L328 


L33l 

L332 
L353 
L334 
L335 
L336 
L337 
L338 


C405 
c409 
C413 
C417 


“|< Pad x 
iN | Od 


LBI-4627 | RF ASSEMBLY MIXER BOARD RECEIVER WITH 
BOTTOM VIEW 


UHS PRE-AMPLIFIER 


C305 C304 


UNSOLDER LEADS 
AT H5 & H6 BEFORE 
REMOVING A302 


iF -FILTER 


(TO y502 
ON IF-FILTER 
BOARD) 


C325__ C326 | 


Steals ae ae 
ey =o CQ\ ~~ | F-AMPL BOARD 
ction Jeg ots 


OSC/MULT BOARD 
SOLDER SIDE 


MPONENT SIDE 
wn Bae 


STANDARD RECEIVER 


C305 C304 


<———- RUNS ON SOLDER SIDE 


R 


© 4 Runs on BOTH SIDES 
ang Say es eRe cae) 
<——-_ RUNS ON COMPONENT SIDE 4i x ree 403 : Sale 
6 @ (e) e C Eade 
og cs ae 
orl Ve) hole 
Fleas p= <1 8 Sy (19¢320536, Sh. 2, Rev. 1) LEAD IDENTIFICATION 
1! en L402 teal e (19320536, Sh. 3, Rev. 1) FOR Q! 
pie ale 2e ed ri oe : & 
= D G H 
=Aot le : 04 | (e 49 ; i 
wise ears | 
\$ SIC IN — — —-7 40} fen " | 
Sl 


VIEW FROM LEAD END 


NOTE: LEAD ARRANGEMENT, AND NOT 
CASE SHAPE, IS DETERMINING 
FACTOR FOR LEAD IDENTIFI SATION, 


OSC/MULT 
BOARD 


i 
| 


; § 401 


ee =a 
2 \xy40l 
{ &! LEAD IDENTIFICATION 
FOR 0401, 0402,0403 | 
hi. ihe ele FLAT a 
{ 
= E 
“ — f 
y4o6. | Y405 pS OLN 405 || ~ E C 
@ XY4034"2 | Ox B OR 
Wig te | guereh Seite IN-LINE TRIANGULAR 
VIEW FROM LEAD EN 
NOTE: LEAD ARRANGEMENT, AND NOT 


CASE SHAPE, IS DETERMINING 
FACTOR FOR LEAD IDENTIFICATION. 
| 


OUTLINE DIAGRAM 
406—51% MHz MASTR RECEIVER 


(19D417071, Sh. 2, Rev. 2) 
(19D417071, Sh. 3, Rev. 3) 


(19D417071, Sh, 2, Rev. 2) 


|S ge 7a 2 


ul 


UHS PRE-AWPLIFIER 


P2301 ae oF 


R 
RECEIVER NS . 
CABLE = 
w902 a 
J502 
IF-FILTER 
RD) as H2302 


PRE-AMPL 


LEAD IDENTIFICATION 
FOR Q230! 


FLAT 


VQ, 


(19C320522, Sh. 2, Rev. 5) 


FET IDENTIFICATION 


; G2 
B OR CASE 
IN-LINE TRIANGULAR 

VIEW FROM LEAD END D GI 


Ss 
NOTE: LEAD ARRANGEMENT, AND NOT VIEW FROM LEAD END 


| 
(19C320522, Sh. 3, Rev. 5) | 


CASE SHAPE, IS DETERMINING 
FACTOR FOR LEAD IDENTIFICATION, 


ADI 
NPUT 
gs ees S 


RECEIVER 


) & SQUELCH 


(19R6° Rev. 5) 


| F-FILTER BOARD 


SOLDER SIDE 


L506 


< -~y “~ 
hel ea 
Vie} ef 6503 be 


— 


3) 
} 2% 1\_all ee 504}-« 


(19C320522, Sh. 2, Rev. 5) 


SOLDER SIDE 


BES tees Moy ROY NS, 


—— ee ee ee ee 


¢ s 
eseecsoe ee ee eeed i Le tee eC8rge } 
Pease Pps Ju 


- ~ ~- — - 
eh ek et oh Le tere F 


= ieee  & See. SEP 


JACK 


220 c4 


INTERNAL ANTENNA 


C47 
39(A) 
27 (B) 
12(C,D) 


c2 


NRD6314AB 140-148MHz 

NRD63ITAB 148-160MHz 

160 -174Mhz 
sf 


NOTE: 


$5 


CHASSIS SUFFIX FREQ RANGE 
NRD6313AB 132-140 MHz 


Qi RF FILTER Q2 HIGH 
RF AMPLIFIER IST MIXER IF FILTER 
u9662 M9662 R19 
220 


cy 
0.62(A) R6 
0.56(B) (C} 18K 
0.47(D) 7 


2.2V 
1.2v cK) + } 
ios cl4 L5 C16 
100(A) 100 
0.54V 91(B)(C) 
68(D) 
RIO 
1.5K 
cis C34 
220 OO33UF 
FILTER Q3 
HI-INJECTION OSCILLATOR 
c12 M9662 
ci8 +2.45V 


3(A)(B) 


27(C)(D) 0.39(A)(B) 


0.3(C)(D) 


UNLESS OTHERWISE NOTED, RESISTOR VALUES ARE IN OHMS 
(K=1000), CAPACITOR VALUES ARE IN PICOFARADS (PF), AND 
VOLTAGE MEASUREMENTS ARE WITH RESPECT TO COMMON 
CHASSIS GROUND. 

LB 


_ FREQUENCY CALCULATIONS, OSCILLATOR CRYSTAL chine 
Sah (ANB) 

2 fice apes 250(A)(5) iOUH 
* 9 220(C)(0) (c)(D) 


REVISIONS 


BOARD AND REFERENCE CHANGE 
SUFFIX NO. SYMBOL 


NRD6313AB-8 
NRD6314AB-7 
NRD6311AB-8 
NRD6312AB-8 


Receiver Circuit Board 
Details Changed 


NRD6313AB-9 CR3,4 Added 
NRD6314AB-8 R3 Was 0600129526; 33 k; 1/4 W 
NRD6311AB-9 R4 Was 0600129984; 680 n; 1/4 W 
NRD6312AB-9 L10 Was 2405834B03; 455 kHz 
Ee Was 2482559G12; 455 kHz *TEMPERATURE 
NRD6313AB-10 c44 Was 2100861438; 220 pF CHARACTERISTIC CHART 
NRD6314AB-9 
NRD6312AB-10 RANGE 
NRD6313AB-11 cé Was 2184511B88; 6.8 pF 


NRD6314AB-10 or 2184511 B96; 5.8 pF G5 = -20°C to +85°C Suffix A 
NRD6311AB-11 or 2184511 B89; 3.9 pF W5 =.235°C to #110°¢C Suffix B 
NRD6312AB-I1 c9 Was 2184511B77; 14 pF M5, at = 35'S te: +85 Suffix GC) = “+2.2% 
or 2184511 B97; 10.5 pF Y5-= *=30'"C to 485°C Suffix Di = 
NRD6313AB-12 C4 Was 2184511B78; 15 pF Z5 = +10°C to +85°C E 
NRD6314AB-11 C47 Was 2184511 B08; 12 pF 
Ll Was 0180706C42; Antenna Ass 
NRD6311AB-12 cy Was 2184511 B76; 12 pF 
NRD6313AB-13 cz Was 21845115B27; 220 pF; 75 V 
NRD6314AB-12 
NRD6311 AB-13 
NRD6312AB-12 
NRD6313AB-14 Q3 Was 4800869662; NPN, type 
NRD6314AB-13 M9662 
NRD6311AB-14 
»D631Z2AB-13 : ; 
D6313AB-15 As Shown 
N6314AB-14 
1 TAB-15 


Z2ZAB-14 


Ci 
.OO33UF 


MAXIMUM CAPACITY CHANGE 
OVER TEMPERATURE RANGE 


= +7.0% 
=e eA 


oi DISCRIMINATOR 


Q4 FILTER IF AMPLIFIER 
2ND MIXER 455KHZ 455KHZ as 
M9606 M6778 +2.45¥ 68 +2.6V 
RQ Mt 
3.9K F C20 C33 &) 
150 +2.45V 


TO 
OSCILLATOR 


Y2 100 —o 10 OUTPUT 
c24 45 8KHZ = 
170(A) 
150(8)(c) 800 
120(0) 1 
L6 
C25 
250(A) 
220(8)(C) 
18D) STUF 
Y3 
452KHZ 
GROUND 
200 MV 
RF 
c27 3(A)(8) ! ~ 


2.2 (Cc) (0) 
RECEIVER BLOCK DIAGRAM 


anne 
aw nm 


44SKHZ TO a 
SECOND DISCR Aupio 
SER 455KHZ IF chices |AvD!o emg 
FILTER Y4 DECODER 


FILTER Q4 


BOARD ° 
EMITTER 
COLLECTOR BASE 
HARMONIC 
HI- 
INJECTION 
FI R 
ge 63E81004C72-K M9662 
MS696 


L10 


£2 


Suffix P = +10.0% 
Suffix R = +15.0% 
Suffix S = +22.0% 
Suffix T = +22-33% 
Suffix U = +22-56% 
Suffix V = +22-82% 


EPF-5275-0O 


Receiver Board, Component Side 
Metering & Adjustment Locations 


RECEIVER SCHEMATI ™IAGRAM 


2 
(MATE 
4102) 


4 
MATE 
J104) 


P3 
(MATE 
4103) 


= 


+6db GAIN MIN. 
+{O0db GAIN MAX 
AT 1 KHz 
$101 +2.6y 
Octet ; 
(MATES P2) 
ela eal BT102 Sete 


| 2.6V : 1,.3V 


+ 
J103 BTIO1 
(MATES P3) > a a: o—t 
| CHiZ Cil4 


oF SPEECH (033.033 .02 


(MATES P4) AF SIGNAL 
INPUT 
RN4 
5.6k 
AUDIO 
SECTION 
+15 db GAIN MIN. 
AT 30 KHz 
C102 R102 
270 25k 
SQUELCH 
SECTION 


HIGH-PASS  1.3V 


GIETER Ri23 
M9642 IM 
C119 
.O1 
PREAMP 
M9721 
+40 db GAIN MIN. 
AT 30 KHz 
R103 
6.8k 
C105 Ri05 CiO7 
270pF 27k 27OpF 


O.56V © 
uN 
1.5db GAIN (TYPICAL) 
AT1GOHz 
COT | 
Qi6 M9643 | | 
"PRIVATE-LINE” R134 he 2.05V (@ 
SECTION 82k CAG ao) 
ci23 Us 1.30V 
to. R131 ci24 Lei2s | ci26 RL? 
470k 02 To2 sess 330k 
as C127 RIZ6 
+ 
R135 
47k 


NOTES: 
1 UNLESS OTHERWISE NOTED, RESISTOR VALUES ARE IN OHMS (k= 1000), 
CAPACITOR VALUES ARE IN MiCROFARADS (uF) 
2 DC VOLTAGES INDICATED ARE TYPICAL, WITH BATTERY CELL VOLTAGE 
OF 1.3 VOLTS PER CELL. WHEN THE VOLTAGE CHANGES WITH OPERATING 
MODE. THE MODE IS INDICATED BY THE FOLLOWING LEGEND 


STANDBY = [X.XX POWER ISON. NO CARRIER IS PRESENT 
LISTEN = XXX  DETECTEO CARRIER IS PRESENT, SPEECH CIRCUIT 
1S UNSQUELCHED 
3 AC VOLTAGES ARE IDENTIFIED WITH THE CONDITIONS PRESENT WHEN 


MEASURED 
EPF 61810 


ot 
VOLUME A R126 
RI21 ciie) CONTROL wg: 33k 190V . 
Q107 “The unit eS | 190" P 


+26db GAIN MIN. 
+28db GAIN MAX. 


AT { KHz 
Q108 . 
EBV EBC M9721 
M9643 
260V M9642 
he de M9760 
“3 | Otis TRANSISTOR BASE DETAIL M9759 
Bok LOIV (FINAL (BOTTOM VIEW) M9528 
‘@ KK_/ AUDIO AMP 
rua: FEEDBACK AMP [2.07V] M9760 
1.33V i103 
5 CAUTION: 
0 ae earen. | DO NOT GROUND SLEEVE 
5 JACK OF SPEAKER JACK 
Qii2 > 1.3V 
ee. LSio1 
oe 1} | INTERNAL 
O.65V Cr Qt14 SPEAKER 
FINAL 4 OHMS 


OV AUDIO AMP 
[or > OV] 1 M9759 


2.530V 


Rii2 
220k 


$102 
PUSH-TO-LISTEN 


Soeaa CRIOS CRI04 
, R109 
ce O.19V 33k 


Q103 
M9528 


MODE SELECT 


32 db GAIN(TYPICAL) 
AT FILTER FREQ R143 R144 130 
FLIO1 1.5M 56k 4.7 Q121 = Qi22 


ACTIVE M9643 


Uta / M9642 [257v] 


FILTER + Wiest a R147 
ean fare Femiea 0.96V os7v| 22k 16lV (P 
eed (-°~\ 2120 | 0.2v ce ie 2.30V 
VUEZZZIN x 


-OFV EG C13! C132 patie 
hs CRIO 0.47 1.0 
bcRiGs Qiia9 lov e = ‘3 
| yak ce M9642 1.3V aa 
ae 2: + = 63D81008C38-0 

ads Ge Qil8 
: te 

Kh) M9642 

OV 


NLN4090A “PRIVATE-LINE’”” DECODER AND SQUELCH 
& AUDIO AMPLIFIER SCHEMATIC DIAGRAM 


ALERT TONE 


TWIN-T TONE 
OSCILLATOR 
C109 C105 C106 
-0033 -0033 -0033 A 


4c 9104 

1 EMITTER 

> FOLLOWER a 
M9722 


0.6V + 
C104, 4.7 


5Omv AC 
TYPICAL 
DURING 
TONE 8 8 


0.6V 


R118, 100k 


(47k 3%) 


(#=WITH GROUP 
CALL OPTION) 


AF 


(82k %) 


R110 


EMITTER 
FOLLOWER 
M9722 


GROUP CALL (OPTIONAL) 


ANTI-SHOCK 
CIRCUIT 


SPEECH 4 220 sev 


+4dB GAIN 
(MIN. AT 1kHz) 


+10dB GAIN (MAX) 


Q108 
PREAMP & 
SPEECH GATE 
M9721 


c118 


ee VOLUME 
CONTROL R137 
47k 
2 
C119 C120 R132 
0.22 -056 fr, 10k 


Q107 


M9571 


+15 dB GAIN MIN. 
AT 30KHz 


paces 


oT} 
i} 


C3 
I35pF 


SQUELCH 
he 


LEGEND: 
Xx,XxX 


PREAMP SWITCH 


7 
D i | OV | 
Ce | Qe 
2 ad 
hy 10 O.06V 7.2Z1V ALERT 


+28dB GAIN (MIN) 
+32dB GAIN (MAX) 


Qi09 Qo 
1ST. AUDIO FEEDBACK 
AMPLIFIER AMPLIFIER 

mg72! M9721 


R126 


+40 dB GAIN MIN. 
AT 30KHz 


= LISTEN 


= STANDBY 
[XXX] = TWO-TONE MODE 


(X, XX) = CARRIER SQUELCH MODE 
TRANSISTOR BASE DETAIL (BOTTOM VIEW) 


EBC 


M952! M9722 
M9528 M9759 
M9643 M9760 
M9721 


Qiit Qit2 Q1i4 
2ND. AUDIO AUDIO FINAL AUDIO 
AMPLIFIER DRIVER AMPLIFIER 
M9643 M9642 M9760 


CAUTION 


J101 DO NOT GROUND 
o EXT. SPKR SLEEVE OF 
f JACK SPEAKER JACK. 
af LSi01 


Ons 
FINAL AUDIO 
AMPLIFIER 
M9759 


(0.57) 
R23 
39k 
Qs 
oe M9642 
R13 
270 , 
CR4 F 
R12 “C12 
CR5 220k T 33 


SUFFIX TABLE 
SUFFIX 


NLN4258A 
NLN4050A 


R18 
82k 
R21 
39k 
$103 
& MODE 
= SELECT 
CRIO 
TWO- TONE CARRIER SQUELCH 
ALERT «— | ——® MONITOR 
MODE MODE 
R22 (CLOSED) (OPEN) 
10k crs 
[+] 
sio2 
RESET/ 
PUSH-TO- R15 
LISTEN 220k 
SWITCH 


63E81008C37-B 


NLN4050A TWO-TONE SEQUENTIAL 
DECODER AND SQUELCH & AUDIO AMPLIFIER 


SCHEMATIC DIAGRAM 


9 


NOTES 

1 UNLESS OTHERWISE NOTED, RESISTOR VALUES ARE IN OHMS {k= 1000), 
CAPACITOR VALUES ARE IN MICROFARADS (uF). 

2. CONNECT JUMPER JU101 FOR FIXED ALERT TONE VOLUME. JUMPER 
JU102 MUST BE DISCONNECTED 

3. CONNECT JUMPER JU102 FOR VARIABLE ALERT TONE VOLUME. JUMPER 
JU101 MUST BE DISCONNECTED. C126 IS USED ONLY WHEN TONE B FREQ. 
IS BELOW 650 Hz. 

4. THE GROUND ON INTEGRATED CIRCUITS 1€101 AND 1C102 IS ISOLATED 
FROM THE COMMON GROUND ON THE PRINTED CIRCUIT BOARD BY 
RESISTOR R117. THIS PLACES THE IC GROUND ABOUT 0.1 VOLT ABOVE 
THE CIRCUIT BOARD GROUND 

5. DC VOLTAGES INDICATED ARE TYPICAL, WITH BATTERY CELL VOLTAGE 
OF 1.3 VOLTS PER CELL. WHEN THE VOLTAGE CHANGES WITH OPERATING 
MODE, THE MODE IS INDICATED BY THE FOLLOWING LEGEND: 


STANDBY = X.XX_ POWER IS ON, DECODER I$ RESET, AND UNIT IS 
READY TO RECEIVE PAGING TONES. 


TWO-TONE = XxX DETERMINED BY POSITION OF MODE SELECT SWITCH. 

MODE —— __ PAGING TONES HAVE NOT BEEN RECEIVED OR 
DECODED. REVERTS TO CARRIER SQUELCH MODE 
AFTER TONES HAVE BEEN DETECTED 


ALERT = ALERT PAGING TONES HAVE BEEN DETECTED.AND ALERT 
TONE IS PRESENT. ALERT MODE ENDS WHEN TONE B 
ENDS. 

LISTEN = X.XX CARRIER IS PRESENT AND PAGE TONES HAVE BEEN 


DETECTED OR MODE SELECT SWITCH IS IN CARRIER 
SQUELCH MODE 


CARRIER RECEIVER IS UNSQUELCHED BY CARRIER SIGNAL, 
SQUELCH = (X.XX) INDEPENDENT OF PAGING TONES. 
MODE 

6 AC VOLTAGES ARE IDENTIFIED WITH THE CONDITIONS PRESENT WHEN 
MEASURED 


7. IF TONE B REED FILTER FREQUENCY IS BETWEEN 1700 Hz AND 2200 Hz, 
R114 MUST BE 5.6 k, R115 AND R116 MUST BE 18k. FOR ALL OTHER 
FREQUENCIES. VALUES ARE AS SHOWN ON SCHEMATIC. THIS CHANGES 
ALERT TONE TO A HIGHER FREQUENCY. 


EPF-6180-B 


| {SEC ~ 3SEC 
J104 | VOICE 


! | 
PIN 14, 
CIO | 
PIN B, | { mee /—__ 
IC1Of | hones 


| | 
0.5V 


PINI3, 
C104 ACROSS 
O1V ; C14 

PIN 12, | j (= 
Bets Ye kK cus 

1 | | 

~ “WAVEFORM 

PAE Ay fi WITHOUT 
Icto! DCOR LATCH 
PIN, | | 
1C101 


TONE B 
INTEGRATOR 
OUTPUT 


PIN {0, 
"AND GATE 
OUTPUT 
I | 


PIN 2, 
ALERT 
TONE 
BASE OF 
Q107 


! 


COLLECTOR 
a9 


BEPF -6521-0 


(MATES P2) 


(MATES P4) 


1 


+2.6V 


OFF 
J102 eee ae 
oF] Bt102 


| 
| 1.3V 
DECOUPLED GND. 


| 
| 
| BT101 
f 
| 


ee eT 3¥ RNI7 
(MATES P3) =o ooh) 
ON-OFF SWITCH | 


SIGNAL INPUT 
A 


J104 


60mv Ac 2104 


EMITTER 
1 Sone B DURING. FOLLOWER $R113 50mV AC 
BS eRing ee, MATES TYPICAL 
fe ae DURING 
# O.6V | + TONE 8 8 
IV 
ook ‘@ C104, 4,7 Oey 
= 4 R118, 100k 9 
ne (ark) Ty 
(82k) (%=WITH GROUP | 7x01! 
Lav CALL OPTION) 
R112 
39kF C103 
Q101 Q102 0.6yv| 4%? 
7 
AMPLIFIER LIMITER y ) +°30mv 
M9642 M9642 60mV AC AC hy 
TYPICAL 
E101 DURING = DURING 
TONE A ONE A Q103 
| FILTERING EMITTER 
+32dB GAIN (MIN) (TUNING FORK Geel 
BELOW LIMITING REEDS) 9722 


REVISIONS 


REFERENCE CHANGE 
SYMBOL 


WERE 2183068E05, 
02 uF 
WAS 0600185A91, 
56 k or 0600127807, 

33 k (With Group-Call Option 


NLN4050A -2 C122 WAS 2382397D06, 
0.22 uF 


VLN4050A -3 CR103 WAS 4883654H01 
silicon 


BOARD AND 
SUFFIX NO. 


NLN4050A 


(SBT Ry 


NLN4050A -1 R118 


NLN4050A -4 R115, R116 W AS 0600185A83, 27k 


WAS 2184008H04 
8200 pF 


AS SHOWN 


NLN4050A-5 C126 


TWIN-T TONE 
OSCILLATOR 


GROUP CALL (OPTIONAL) 


ANTI-SHOCK 


( 
+4¢B GAIN bd. 
(MIN. AT 1kHz) rod 
+104B GAIN(MAX) 
ALERT TONE 
108 <n 
PREAMP & 
SPEECH GATE 1JUIO2 = JUI01 
M9721 
R135 
c1ie 1M 1L3V 
SPEECH -0220 sey 
A 
VOLUME 
CONTROL $R137 
47k 
2 
C119 ci20 R132 
0.22 .056 Tr, 10k 
Ae) Q107 
270k “22”! ~pReAMP switcH 
M9571 R 
a e 0.8V Is 
2 aI, CRIC 


10 O.06V 1.Z21V ALERT 


+15 dB GAIN MIN le +4048 Gi 


AT 30KHz AT 30! 


3 
I35pF 
SQUELCH 
S| 


M3528 MS 


LEGEND: 
XXX =LSTER 
[Xx] -STANey 
EXO] + THO-TONE MD 
(X.¥X)-CARRIER SQUE 


TRANSISTOR BASE DETA (BOTTOM View 
E 6B < 


Mmo52i MS? 
(0 M9528 MOT 
ma6a3) MOT 


ms72t 


REFERLWCE MU1. 20LA j Bur. J AND | ”AtFERENCE 


SWBOL PARI NO. DESCRIPTION posal AY MBOG enone H2edv Uae 
eh ae Glee. Was 2382397D06, 0 > | iz cr2i 
CAPACITOR, Fixed: uk + 10", NLNABSOS'l Sats: shown ead i is—_{—s ee ry (- a RI37 
75 Vo unless stated ; we J 3 —_—wwr—* 
CI 238 3397 D0OH Q ya 20%: 6 V : ‘ m - I I % =e WOE fae er 7 Ss ‘= 0 é 
G2 2182187B04 270 pF; 500 \V tie sitll : yj 0109 
Gi4 2182877 B15 120 pF RASS ca Rist ee oom i . 4 
5 2182187R04 270 pF; 500 V ie ty - , Rise 
6 2182877BR15 120 pF BESIDE fer: c119 k, é 
? 2182187804 270 pF; 500 V | noe 
8 2182877B15 120 pF R142 
fon) 2383397D07 Z.2 4 20%:, 15 V ? 
C19 2383397D06 6.22; 35 V 
ron 2383397D26 0.47 + 20%; 35 V 2 6) 
Ci2 2382397D01 33 + 20%: 6 V } eo  S a 
C118 2183068E05 02 & 20%: J2 V NOTES os ar 
C119 2182075B04 0.22 + 80 - 20%; 3 V 1. UNLESS OTHERWISE NOTED, RESISTOR VA 4 <i Pg 
C120 2383397D04 2056-35 ¥ ; a es VALUES ARE IN MpRAEAMAGe GER IN OHMS (k= 1000), ee ~~ — = A aioe 
C121 2183068E05 .02 + 20%; 12 V OF] Ae LE eUL aCe ni are SR oo SN a ee conrant 
C122 2383397D26 0.47; 35 V MODE, THE MODE IS INDICATED BY THE aber mae renee | 
C123 2183596E25 650 pF; 200 V STANDBY =[X.xx! POWE te 
C124 2182032D04 -05 + 30%; 10 V LISTEN = Bese cre 5 be abroad, Ht 
ED CARRIER IS PRESENT, SPEECH CIRCUIT ise +1.3V 
ee IS UNSQUELCHED. hee BATTERY 
DIODE: LN « 
SEE NOTE 3 Sab sioene ARE IDENTIFIED WITH THE CONDITIONS PRESENT WHEN he 
ERY, 2 4883654H01 Silicon EPF-6179-0 Sarre 
CR3 4882921G04 Germanium Shadi lantl 
CR4, 5 4883654H01 Silicon 
CR105, 106 4883329G01 Silicon 
JACK, Connector: 
J101 0982862J01 Micro 
J102, 103, 2910231A03 Terminal, Board Interconnect OVERLAY CEPF-6357-0 
' 
a a ‘eran | + 2069 GAIN MIN. AT thi 
ON - OFF | pdt 
TRANSISTOR: SEE NOTE j 
Q1,2,3 4800869528 NPN, type M9528 Se Ade Lge Qi ante a114 
~ ibe ig J102 FEED-BACK 2ND AUDIO AUDIO FINAL AUDIO 
Q4,5 4800869643 PNP; type M9643 (MATES Dene em a AMPLIFIER AMPLIFIER AMPLIFIER DRIVER AMPLIFIER 
Qe 4800869528 NPN; type M9528 | pey LBV | M9721 M9643 M9642 M9760 
Q108, 109, 4800869721 NPN; type M9721 | R139 Bc 
| i LBV 33k 2.60V 
obs | ; BTIO1 \ 
Qill 4800869643 PNP; type M9643 | 13V anes ee 
Qlil2 4800869642 NPN; type M9642 13d gore PREAMP & SPEECH GATE 
Q113 4800869643 PNP: type M9643 (MATES P3) | eae! coline () 
Q114 4800869760 PNP; type M9760 | CONTROL Stee 
Q115 4800869759 NPN; type M9759 | ei DO NOT GROUND SLEEVE 
J104 R135 OF SPEAKER JACK. 
RESISTOR, Fixed: » + 5% IMAFES pay: BAF-SIENANINEUT, 1MEG ne 
1/4 W unless stated - o vior fb 
Rl 0600124B18 680 k ¥ | SPEAKER JACK 
R2 1805243C02 Pot, 25 k (Squelch J.evel : 
Control) Ste 
R3 0600124B18 680 k 
R4 0600124483 27k 
R5 0600124B18 680 k + @ oer 1.30 af LSi01 
R6 0600124483 20x eeey) 1 
R7, 8 0600124485 33k 
RY 0600124A79 18k i 
R10 0600124B08 270 k eeeen O13 ons 
R11 0600124B06 220k aA at M9759 AUDIO DRIVER FINAL AUDIO AMPLIFIER 
R12 0600124A35 270 M9528 M9643 M9753 
R13 0600124B69 6.8k 
R130 0600124A95 82k | 
R131 0600124A79 18k ot Ss Bs 3 
R132 0600124A73 10k inert eben cores Peters SQUELCH os a 
R133 0600124A53 1.5 k M9528 M9528 M9528 mMae4 3. COMMIT TSF RIGSER SWLVEH < ” -oeMny CDE eear ences 
R135 1882873301 Pot, 1 Meg # 20%; 1 W ba Piety age preg ee a at aaa ate ae 
(Volume Control) R13 
R137 0600124A89 47k SAN 2.30V 3% 
R138 0600124A73 10 k - ayer 
R139 0600124485 33k ona s We 
R140 0600124A89 47 k he ae 220k 1s: 
R141 0600124A53 1,.5°k RIO = 
R142 0600124A47 820 cB. 270K > 
[2 
SWITCH: : 2.350V sio2 = 
$101 4083085501 DPST, ON-OFF SQUELCH Lev _(P hae Picasa be 
$102 4082888J01 Push-to-Listen UK LOI 33k O.37V fr ov 
(2.22V man KA 2.735¥, ts) 
cio (oy ro + 


NOTE: For optimum performance, order replacement tran- 
sistors and diodes by Motorola part number only. | 


| Ban CARRIER SQUELCH & AUDIO AMPLIFIER CIRCUIT BOARD DETAIL 
12 SCHEMATIC DIAGRAM, AND PARTS LIST : 


= 63081008C36-A 


Ko” 


PARTS LIST 


NLN4627A Three-Tone, Dual-Address Decoder Board PLF-1241-O 


REFERENCE 


SYMBOL 


Cl 
c2 
C3 
C4 
cs 
Cé 
C7 
c8 
c9 
C10,11 
C12 
C13 
C101 
C102 
C103, 104 
C105, 106 
C107 
C109 
c110 
Gili 
C12 
C113 
C114 
C115 
C1l6 
Cll7 
C118 
C119 
c120 
C121 
C122 
C123 
C124 


CRI,2 
CR3 
CR4,5,6 
CR8 

CRY 

CRI10 
CR101, 102 
CR104 
CR105,106 


IC101 


J101 


J102, 103,104 


OPrZ2;3 
Q4,5 
Q6 
Q7,8,9 


Q101 thru 104 


Q107 


Q108, 109,110 


QI1ll 
Q112 
Q113 
Q114 
Q115 


MOTOROLA 


PART NO. 


2382397D05 
2182213E05 
2182213E04 
2182877B15 
2182213E05 
2182877B15 
2182213E05 
2182877B15 
2382397D19 
2383397D06 
2382397D01 
2183213E12 
2383397D06 
2184008H19 
2383397D09 
2184008H02 
2184008H04 
2184008H02 
2383397D23 
2383397D30 
2383397D27 
2383397D10 
2383397D09 
2383397D22 
2383397D25 
2383397D30 
2184008H19 
2383397D06 
2383397D04 
2184008H19 
2383397D26 
2183596E25 
2182032D04 


4883654H01 
4882921G04 
4883654H01 
4883654H01 
4882921G04 
4883654H01 
4883654H01 
4882921G04 
4883329G01 


5184267A10 


0982862301 
2910231A03 


4800869528 
4800869643 
4800869528 
4800869642 
4600869642 
4800869571 
4800869721 
4800869643 
4800869642 
4800869643 
4800869760 
4800869759 


0600185B18 
1805243C02 
0600185A69 
0600185B18 
O6001B5A8 3 
060018518 
O600185A83 
OHOULS5A8S5 
OHOOLRSAT" 
OF CILSSBOR 


MY OOLRSRP 


DESCRIPTION 


CAPACITOR, Fixed: uF 420% 
50 V unless stated 

4.7 +40-20%; 4 V 

270 pF +5%; 200 V 

135 pF +5%, 200 V 

120 pF +10%; 75 V; N150 
270 pF +5%; 200 V 

120 pF +10%; 75 V; N150 
270 pF +5%; 200 V 

120 pF +10%; 75 V; N150 
2.2 +40-20%; 10 V 

Gu22 210%; Soav 

235/60; 

0.01; 100 V 

0.22 410%; 35 V 

moze 

AG GV 

- 0033 410% 

- 0082 +10% 

. 0033 410% 

68; 2 V 

10 10%; 2 V 

223.4. ¥ 

M25 Vi 

SentseG. Vi 

10; 10 V 

3352. V. 

10 10%; 2 V 

moe 

0.22 410%; 35 V 

- 056 410%; 35 V 

O22 

0.47; 35 V 

650 pF +10%; 200 Vv 

- 05 +30% 


SEMICONDUCTOR DEVICE 
DIODE: SEE NOTE 

silicon 

germanium 

silicon 

silicon 

germanium 

silicon 


silicon 
germanium 
silicon 


INTEGRATED CIRCUIT: 
Decoder 


JACK: 
phone type, Micro 
terminal, board interconnect 


TRANSISTOR: SEE NOTE 
NPN; type M9528 

PNP; type M9643 

NPN; type M9528 

NPN; type M9642 

NPN; type M9642 

PNP; type M9571 

NPN; type M9721 

PNP; type M9643 

NPN; type M9642 

PNP; type M9643 

PNP; type M9760 

NPN; type M9759 

RESISTOR, Fixed: at5%:; 1/8 W 
unless stated 

65U k 

pot; 25k (Squelch level control) 
6.4% k 

Ha0 k 


mt 


o6U k 


R14 
R15 
R17 
R18 
R19, 20 
R21 
R22 
R23 
R101 
R102 
R103 
R104 
R105 
R106 
R107 
R108, 109 
R110 
RODD hz, 
R113 
R114 
R115,116 
R117 
R118 
RYO 
R121 
R126 
R130 
R131 
R132 
R133 
R134 
R135 


R136 
RS, 
R138 
R139 
R140 
Ri4l 
R142 


5101 


0600185A73 
0600185B06 
0600185A73 
0600185A95 
0600185B06 
0600185A87 
0600185A73 
0600185A87 
0600185A91 
0600185B10 
0600185B04 
0600185B10 
0600185B04 
0600185B18 
0600185A57 
0600185A75 
0600185A81 
0600185A73 
0600185A17 
0600185A71 
0600185A83 
0600185A25 
0600185485 
0600185A93 
0600185A97 
0600185B02 
0600185A95 
0600185A79 
0600185A73 
0600185453 
0600185B08 
1882873301 


0600185A97 
0600185489 
O600185A73 
O60C185SA55 
O600185A8: 
0600185453 
OBO001L8SA47 


FORK 8085101 


> 


10 k 
220 k 
10 k 
82k 
220 k 
39 k 
10 k 
39 k 
56 k 
330 k 
180 k 
330k 
180 k 
680 k 
2.2k 
12k 
22 k 
10 k 
47 

8.2k 
27k 
100 

33k 
68 k 
100 k 
150 k 
82 k 
18 k 
10 k 
1.5 k 
270 k 


Pot, | Meg +20%:; 1 W (Volume 


control) 
100 k 
47 k 
10k 
33k 
47k 
Li. 5K 
520 


SWITCH: 


DPST, slide; 


m= 


n-ol? 


enn {39° Gite * 


VIEWED FROM SOLDER SIDE 


JUIO1 


oi SEAMSRTT, 


of! 


ae” 


<a 


NON REFERENCED ITEMS 


0105952C78 


1405613E01 
2910231A03 
8407593H01 


R1S gRI4 


se iclio + 


y 


t wa = 
g—_ Mag rie 


CA 


SOCKET, Active Filter 


INSULATOR 
TERMINAL 


CIRCUIT BOARD 


a, a) | 


é 


Rid RITZ RIO 


NOTE: For optimum performance, order replacement transis- 


tors and diodes by Motorola part number only. 


NLN4627A THREE-TONE DECODER S0ARD 
COMPONENT LAYOUT Di,GRAmM 


OL— CEPF—771S52—-0 


RiO2 


DUAL PURPOSE 
2- FRE QUENCY 
DASH MOUNT CONTROL HEAD 


GNO- 
TERM. 


CHASSIS & 
VEHICLE GND. 


DUAL PURPOSE 
1 & 4- FREQUENCY MICROPHONE 


DASH MOUNT CONTROL HEAD 


MK 551 


UNGND. Gio. 
ERM. ERM. 
IGNITION” beathO CHASSIS 8 
SWITCH =<-VEHICLE GND. 
P/O W503-~<2 ® YEL te 
F503 © 5 ORG 5 
644 A.¢ 2 


* 7.0V DARK 
3.9V LIGHT = 
#% O.8Y DARK 

0.82V LIGHT 
ee /. JV DARK 
/.6V LIGHT 


MICROPHONE 


GRN- REO | F 
W505 SEM = YEL-BLU i" 
* 7.0v DARK ail. YEL-RED “a 
6") 3.9¥ LIGHT = cs | 
GRN-RED 
nO, v LIGHT 14 YEL-BLK 8 
#3 /.3V DARK GRN 15 BASE a | GRAY : 
16V LIGHT a ' 
t GRN-YEL |e ak YEL-BRN 2 
; GRN | rex set if 
Ss selec - EMITTER COLLECTOR - 
! = ints i) WN 
I BRN-YEL ver t 26 29 27 25 24 23 22 L1B502 
2 3 M9440 
= TB502 DETAIL =e 
t 90oo0oeo0eoese G6 
oo © G60 oo © 9 © ff (2 13 14 15 6 
0 a BS | 22 23 24 25 26 27 29 0 © #080 
iE el a ee Ee en a eae ae 
aes ee ss WEL - BLU. a. a ale we Cee 
. YEL-RED : SWITCH SHOWN iad ite PIN SIDE 
- HOOKSW HOWN IN 
(MONITOR POSITION) HANG-UP DEPS-5651-B 
YEL-BLK _ SWITCH BOx B4>) 
BASE if GRAY 6 REQUIRED WITH "PL” RADIO 
O YEL-8RN SETS USING A DUAL PURPOSE 
BLX 2 weg ss 
EMITTER COLLECTOR a 
i. Bee PARTS 
26 29 27 25 24 23 22 LIST SHOWN ON 
M9440 A 


J502 DETAIL BACK OF THIS DIAGRAM 


TB502 DETAIL 
SON 2 46 
170 O 180 190 


tee Sane. Ge. 8 
ooo0o00 


Oe OOO) SOMO! oO 


22 23 24 25 26 27 29 Dash Mount Dual-Purpose 


Control Heads 
Schematic Diagram 


MONITOR-OPE RATE 


HOOKSWITCH SHOWN ae (SWITCH SHOWN IN PIN SIDE Motorola No. PEPS-5652-A 
WITH MI Vv MONITOR POSITION) 
(MONITOR POSITION) DEPS-5650-A : 8/15/72-AP 


HANG-UP 
SWITCH BOX _B »))) 


REQUIRED WITH "PL' RADIO 
SETS USING A DUAL PURPOSE 
CONTROL HEAD. 


53 


| 


A ee 


Se 


ee 


_  S ;  — 


Wi 


hige 
SQ 


HBO CG 


3 
foL SSR LO BI 
ep ee eee VO. aRM #1 


ae ga ee a eee ee ee VOL/S2 HIF! 


Ht Go RAPA INPUT __ 


ee 2 CE DISABLE 3) 


VOL /SQ HI #2 
= ve ARP eZ 


VOL /SQ) Lo #2 
H95 «DCI CONV | 
_. RX MUTE #2 


HiOg _ BLKR DISABLE 


- a 


———— 


SQ DISABLE 


SPKIR HI #1 
SPKWA LO#! 
CONT ROL A- 


7-0 
——Rx MUTE 
DISABLE #2 
DISABLE #2 


SQ ARM #2 


RUS #2 


SPKE Hi #2 
SPKR LO az 
: 


: 


eg eng RR emmeet 


se 


P? oy 


IN ORDER TO RETAIN RATED EQUIPMENT 
PERFORMANCE, REPLACEMENT OF ANY 
SERVICE PART SHOULD BE MADE ONLY WITH 


A COMPONENT HAVING THE SPECIFICATIONS 
SHOWN ON THE PARTS UIST FOR THAT PART. 


ALL RESISTORS ARE 1/2 WATT UNLESS 
OTHERWISE SPECIFIED ANO RESISTOR 
VALUES IN OHMS UNLESS FOLLOWED SY 
K=!1000 OHMS OR MEG = 1,000,000 OHMS - 
CAPACITOR VALUES IN PICOF; (EQUAL 


0 MH= MILLIHENRYS OR H= 
: 
763 
NoTt>° 
ee - 1. REMOVE VAIF MINIMUM VOLUME iS 
DESIFED. 


2.FOR DETOCER ARUTiC FROM RIVR =), 
CARBNGCE DP WrkRE TAC CONNECT W221 
AND Hil. AND H2ZO RND B12. 


3-FOR ERRPELE RUDIO FROM RVR #2, 
CHAN: DA WIRE TO. CONNECT H7Z 
ANC HI7 AND H23 BNO HIS. 


4. REMOVE DA SUMFER FOR C.G. WITH NOISE 
SQuUELCH DISABLED. 


@ GRovP - 1 
AGROVUP- 2 


WIRING DIAGRAM 


CONTROL UNIT 
19D423585G1 (SPECIAL) 


(19R622192, Rev. 2) 


ae 


pee ee 


TX At 
TH Re 
OC CONV CONT 
Wl RX MUTE 
CONTROL A 
#2 CG DISABLE 
MIC LO 
MIC HI 
#2 SQ DISABLE 
Fi 
F2 
Las! 
F4 
eS 
CONTROL FG 
Fz 
FS 
BLKR DISABLE 
IGN SW 
PTT 
SQ DISABLE 
RUS 
SQ ARM 
VOL/SQ HI 
VOL/SO LO 
VOL ARM 
A+ 
RX PA 
A- 
#1 SPKR LO 
HW 1 SPKR HI 
#1 CG DISABLE 
VOL /SQ HI 
VOL ARM 
f° > RX MUTE 
RX #2 a RUS 
SQARM 


VOL/SQ LO 
SPKR HI 
SPKR LO 


RX #1 


pave le 
3: €-—Onsé! 
: ; ra a 
4 
7 €j~—On62 
8 oS fo 
: x. NE — 
10 <+ —— = 
i aoe ; 
2 
3 : te : 
14 - 
Is€ a sf 
26 €<4+—OH63 
24 — {i920 
* oH8S_oH8 
23 bd 
eS I ia 
ITE 
20 . 
ae 2 smear 
19 : a ae 
29¢ o 189 = a2 i wins 
ih H88 = 
30 : = | 
ahs a = a t -—-|- i 
6 HOI 
O —_+}+— 
H74 
Be HIOB HIO9 p08 
33€4---0—O = == | 
34€4-=-O—O CG DISABLE | 3 ne 
Pa HHO HITI PTT |6 o—# on | 
pevaveo ptt |ae+ 48 
Ee >| H72 
37 CG HI|7 
38 VOL/SQ HI | 1 € ras ~9 
TX CG DISABLE | 240.0 
nebo REG 10v | 4CtHs Bs. 
| RX MUTE | 5 +] dy 
CG LosaA- | 9 =a 
2.2K | 
| CHANNEL AS rage 
GUARD | 
| TONE H | | | 
TONE G | 2 aac} - 
| TONE F | 3 Soe ae 
TONE 4 a> 
ie - OHIOS i 
OH96 | 
| tonec }¢e}—| | GH1O4 
TONEB | 7€ — O 
N TONE A| 8 
fei PTT 
VOL/SO HI ef 
CARRIER Ree ide 
| CONTROL eye 
TIMER SQ DISABLE IL 
| TX DISABLE 
[a ee ee oe ee 


w90! 
J906 faa #8 oe P20! 


ANTENNA TO TX PA 


@) % 
CRO! 7 y : : 
ee = © ) + 
Siw —¥ HB! Naot 
a 4 ot _4' 
| 


C303 u90l 
2 1910! BOON 1 VOLE Si Se 
TO ANTENNA SWITCH (W904) REGULATOR R90 


s 
P 
K 
R 
H 
! 


POD 9TSIP2 


TO* vile OF 2905 


oo0o°o 
00000 


1SB219761 PI 


SO 


=3 


PRA ARBDARKAXKASD 


VTHRRGAH 


Ft TX 
Fe EXCITER 


F4 
TX OSC CONTROL 


COMPENSATION EXCITER 


COMPENSATION 

F5 Rx 
is osc 
F7 

F8 

A- 

REG 10V 

RX OSC CONTROL 

SPARE 

MULT I METER 

MULT 2 METER 


MULT 2 METER 

MULT | METER 

OISC METER 

IF AMPL METER 

BLKR DISABLE 

SQ DISABLE 

RX MUTE 

RX UNSQUELCHED SENSOR 
CARRIER ACTIVITY SENSCR 
SQ ARM a) 
VOL/SQ HI 

VOL/SQ LO 

VOL ARM 

REG 10V 

At 

RX PA 

A- 

SPKR LO 

SPKR HI 

PA A- 


#1OAWG 
ih | 
+ J203 
é “Xx 
58-2 c297-2 > er 
— | PSI0 
eeenoes a 
1207 5 ' 1 gx TO J910 
YX PA J208 
S208) _' J wa04 
J20 | 
2 
= ——< 
ITO POWER SPLITTER 
TO POWER 
aa SPLITTER 
ANT 
INPUT = 
# | 
AULT 
ere P3904 JI822 
>! 
>2 
>3 
>4 
35 
a) 
>7 
38 
( #1 393 
AUDIO/SQ 190 
Su 
Ses 
13 NOTE 2 
14 
3 me VI8-R 
16 
Siziz Vi8- BK 
>18 
(9 
2020 
S21 
TO v90I1-38 V20-BR 
TO J901-37 yeo-¢ 
TO y90I-34 
TO J901-33) wre 
TO H62 aes 
TO H6! - 
TO H87 : Ww 
TO J90!-35 BR 
TO J901-3! W-O-R 
TO J901-36 W- 0-G 
TO J901-32 W- 0 -BL 
TO H70 V20-R 


(— — 


DUPLEX HARNESS BOARD & PANEL 


~ | p2301 


ON OWS WN — 


SPARE 
CG DISABLE 


RX MULT FREQ/DX SYS BD/}P2302 Be 


CHANNEL 
;>_| GUARD 
10. DECODE 


—— | 


VOL/SQ HI 


fa il 


RX OSC CONTROL 


RX MUTE 
COMPENSATION ROME 
TONE G 


A- 


TONE F 


REG 10V 
TONE E 


At 
Fo —oH2I _GH22 TONE D 


TONE C 

Fio —oH#23_H24 TONE 8 
H25 _H26 

cn TONE A 


EN ee 


| \ 198226255GI 
1 
2 
W-BK-R_ Ci Ly) la | 
Wie Ca L | due | 
ca olns 
oO O- 
oc4 LY} Ana 
o= | des < 10 
cé L | las 
om seo X12 
C7 tla as 
ees SO 4 
ca | las - 
cg L | Lis 
(ese O 
cio L | lato 
= O— 
BK 6 Gill | Van | 
oLi2 L ! bara 
oel3 | bas 
ci4 L | Late ee 
pacie) ap | |ais 
Lay 
a 


ODN DY BWNH 


=o 


an 


eae ae ___ —_—_— -_-_ ee —_—- ——e ee ee _- Sr ----— >> 


P3904 


an -OwOVOno HUD - 


ee 


= 


RX 
Fi OSC/MULT 

F2 BOARD 

izes H3 
F4 

COMPENSATION 

FS 

F6 

F7 

F8 

A- 

REG IOV 

RX OSC CONTROL 

SPARE 

MULT | METER 

MULT 2 METER 


ole a 


= 


MULT 2 METER 

MULT | METER 

O/SC METER 

IF AMPL METER 

BLKR DISABLE 

SQ OISABLE 

RX MUTE 

RX UNSQUELCHED SENSOR 
CARRIER ACTIVITY SENSOR 
SQ ARM 

VOL/SQ HI 

VOL/SQ@ LO 

VOL ARM 

REG 10V RX 

A+ 1 F/AUDIO/SQ 
RX PA * BOARD 
A- 
SPKR LO 
SPKR Hi 
PA A- 
SPARE 


J2301 


| 
| 3 
(ete SP 


a ot a 
ba 


| 
| 
| 
we 
| 
| 


Cn 


POWER SPLITTER 


TO PA 
J202 


AN, 


w9!d 


NOTES: 
I. ALL UNMARKED WIRES SF24. 


2. REFERENCE P904 NUMBERING AND NOT 
NUMBERING ON JI822 CONNECTOR 


3. PART OF REPEATING ICOM KIT 


DA = #22AWG WIRE SIZE. 


IN ORDER TO RETAIN RATED EQUIPMENT | 
PERFORMANCE, REPLACEMENT OF ANY | 
SERVICE PART SHOULD BE MADE ONLY say 
A COMPONENT HAVING THE a 
SHOWN ON THE PARTS UST FOR THAT PART j 


ALL RESISTORS ARE 1/4 WATT UNLESS 
OTHERWISE SPECIFIED AND RESISTOR 
VALUES IN OHMS UNLESS open BY 
K=1000 OHMS OR MEG = 1,0 OHMS - 
CAPACITOR VALUES IN PICOFARADS (EQUAL 
TO MICROMICROFARADS) UNLESS FOLLOWED 
BY UF= MICROFARADS. INDUCTANCE VALUES 
IN MICROHENRYS UNLESS FOLLOWEO BY 
MH= MILLINENRYS OR H=HENRYS 


WIRING DIAGRAM 
DUAL RECEIVER MOBILE 


(19R601095, Rev. 3 


400 MOD AMPL-1 Birccs 
Q104 nine 


R127 
22k 


Rid RI36 


ci24 | cies 
a Gro. OOiUF lOolUF 
<i 
cvio3 
Ril cIS6 
470K OOIUF 


MULT-I 


(TRI 
Q 


PLER) 


106 


J103 
METERING 


VOLTAGE READINGS 


VOLTAGE READINGS ARE TYPICAL READINGS MADE 
WITH THE TRANSMITTER KEYED, AND MEASURED 
WITH A 20,000 OHMS-PER-VOLT METER WITH 
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ALIGNMENT PROCEDURE NOTES 


TESL 
FQUIPMENT 


METER ADJUSTMENT PROCEDURE 
POINT a 


-- 20 dB quieting | Connect the audio adapter cable to the extemal speaker 
check jack and to the ac voltmeter. Connect the FM signal 
generator to the radiation input of the test fixture. 

With the signal generator tuned away from the carrier 
frequency, turn the audio on and adjust the volume 
control for an output noise level of 0.38 volt on the ac 
voltmeter. Adjust the signal generator to the carrier 
frequency ("'detector reference voltage'' at P4) and 
adjust the generator level until the receiver output 
noise level is reduced by 20 dB (0.038 volt). The signal 
required to produce 20 dB quieting is proportional to 
the 20 dB quieting sensitivity of the receiver and 

should be less than 11 uV fora properly tuned receiver. 


1, Place new or fully charged batteries in the alert monitor before aligning. Battery voltage must be 
at least 2.60 volts for mercury batteries, ‘or at least 2.40 volts for nickel-cadmium batteries. 

2. Remove the circuit board assemblies from the housing, and install inthe alignment housing (part 
number 1505652D01). Refer to the disassembly procedure in the Maintenance" section of the 
instruction manual. 

3. Turn the unit on, 

All slugs visible from the plating side of the circuit board must be tuned to the peak nearest the 
circuit board. 

2» The 455 kHz filter is aligned at the factory, and realignment should not be necessary. Coils T2 
and L10 cannot be tuned from the plating side of the circuit board. If tuning is necessary, remove 
the circuit board assembly from the housing and separate the receiver and amplifier/decoder 
boards. Interconnect the two circuit boards with the Motorola 1P84203D32 Interconnect Cable 
to apply battery power to the receiver board. Refer to the troubleshooting procedure in the 
"Maintenance" section of the instruction manual. 


STEP res E METER 
EQUIPMENT | POINT 
= ees 
455 kHz 
oscillator, 


ac voltmeter, 
de voltmeter 


FM signal 
generator, 

ac voltmeter, 
dc voltmeter, 
test fixture, 
audio adapter 
cable 


Set the signal generator rf output to a minimum and 
tune the generator away from the carrier frequency. 
Record the noise voltage level without carrier. Tune 
the signal generator to the carrier frequency (unmodu- 
lated) by monitoring the ''dc detector reference voltage'’ 
at P4. | While observing the ac voltmeter, slowly 
increade the output of the signal generator until the 
voltmeter is 10 dB below the noise level previously 
recorded. The signal generator output should not 
exceed 0.25 uV (5.5 uV with radiation test fixture). 


FM signal 
generator, 
dc voltmeter, 
ac voltmeter, 


10 dB quieting 
check 


PROCEDURE 


None. Obtain 
detector 


Connect the ac voltmeter to M1 through a 50-ohm cable 
and a series 10k isolation resistor. Connect a dc volt- 
meter to P4. Inject 455 kHz from the crystal-controlled 
oscillator between the base of Q4 and ground. Adjust 
the level so that the level at Ml is about 20 mV. : Record 
the dc level at P4. Turn off the 455 kHz oscillator. 


frequency 
meter 


reference 
voltage 


FM signal Ml Sia. JoN ee) 
generator, 
ac voltmeter, 


dc voltmeter 


Inject the carrier frequency at Jl modulated by al kHz 
tone at +3.3 kHz deviation. Adjust the level to produce 
about 20 mV at MI and the frequency to produce the 
previously recorded dc level at P4. Now, tune T2 and 
L10 for a peak reading at Ml adjusting level as neces- 
sary to maintain approximately 20 mV at Ml. Only 
one peak is obtainable. Reassemble the receiver and 
decoder board. Replace in the housing. Do not 
reassemble the cover. 


Place the receiver mode switch (if applicable) in the 
carrier squelch mode. Place the receiver into the 
radiatidn test fixture. Connect the FM signal genera- 
tor to the 50-ohm antenna jack. Adjust the generator 
output to minimum and adjust the frequency away from 
the recPiver carrier frequency. Use the test fixture 
to press and hold the reset/push-to-listen bar while 

adjusting the receiver volume control for an output 


FM signal 
generator, 
distortion 
analyzer, 
test fixture, 
audio adapter 
cable 


Squelch Level 
Control 


FM signal 136; 55,1543 Place the unit into radiation test fixture TEK-74. Connect noise level of 0.38 volt. Adjust the receiver squelch 
generator, Thin 2 Sal oh the FM signal generator to the external antenna jack control, to the point where the audio squelches off. 
ac voltmeter, ale Lea using the NKN6065 rf adapter cable. Monitor the Adjust the signal generator to the receiver carrier 


voltage at meter point M1 with the ac voltmeter con- 
nected to the Ml monitor cable. Set the output level of 
the signal generator to about 10,000 uV and tune the 
generator to the carrier frequency (f,), being careful 
to avoid tuning to the spurious response of f¢ - 227kHz 
and {. = 910 kHz: Adjust all the coils, transformers, 
and capacitor in the order given in the "adjustment"! 
column. Adjust for a peak on the ac voltmeter, reduc- 
ing the generator level as necessary to maintain the 
peak reading of less than 20 mV on the ac voltmeter. 


frequency, (+100 Hz), 1 kHz modulation, 3.0 kHz 
deviation. Slowly increase the generator output 
amplitude until the squelch opens. Use the distortion 
analyzer to measure the opening SINAD - 


F (2 nal + noise + Bstortion) 
frees 
| 


noise + distortion 


radiation test 
fixture 
TEK-74, 
frequency 
meter 


Readjust the squelch level control and repeat this 

procedure as necessary to obtain an opening SINAD 

level of 6 dB +1 dB. 
tea 


ke NOTE 

If th squelch Opening sensitivity of 6°dB 
SINAD is too sensitive (squelch opens on 
marginal, unintelligible signals) reduce the 
squelch sensitivity by adjusting the squelch 
level control slightly clockwise. 


Connect the FM signal generator to the radiation input 
of the test fixture. Repeat the adjustments in step 3 in 
the same order given in the ''adjustment" column. 


L6, L5, L4, 
L7ebs7 2, 
TI Cl 


FM signal 
generator, 

ac voltmeter, 
test fixture 


Warp the unit to the carrier frequency as follows: Set 


dc voltmeter, 


FM signal the signal generator to the exact carrier frequency ALTERNATE PROCEDURE FOR SETTING SQUELCH 
generator, (+109 Hz) using the frequency meter. Adjust the rf LEVEL| CONTROL: If the opening SINAD Samanta 

frequency output level of the signal generator to produce a read- measured, perform the above procedure and adjust the 
meter ing of 20 mV at Ml. Adjust L9 to produce the same squelch! level control slightly beyond the point where 


dc level at P4 as was previously recorded in step 1. the audjo squelches off with no carrier applied. 
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